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Abstract 
'HYHORSPHQWV LQ LQIRUPDWLRQ WHFKQRORJLHV KDYH VLJQLILFDQW LQIOXHQFH RQ DOO DVSHFWV RI PRGHUQ OLIH
(VSHFLDOO\ LQ WKHDUHDRIHGXFDWLRQ LQIRUPDWLRQ WHFKQRORJLHVKDVDZLGHVSUHDGXVH ,Q WKLV UHVSHFW WKH
FRQFHSWRIHOHDQLQJLVJDLQLQJDFFHSWDQFHDOORYHUWKHZRUOG0DQ\XQLYHUVLWLHVDURXQGWKH:RUOGWHQGWR
LPSOHPHQWHOHDUQLQJSURJUDPVIRUXQGHUJUDGXDWHDQGSRVWJUDGXDWHSURJUDPV%XWWKH\IDFHDQXPEHURI
SUREOHPV LQ LPSOHPHQWLQJ WKHVH HOHDUQLQJEDVHG SURJUDPV JLYHQ WKH IDFW WKDW WKH WUDGLWLRQDO WHDFKLQJ
PHQWDOLW\ SUHGRPLQDQWO\ SUHIHUV IDFHWRIDFH FODVVURRP WHDFKLQJ PHWKRGV ZKLFK KDYH GLIIHUHQW
DVVHVVPHQW SURFHGXUHV DQG NQRZOHGJH WUDQVIHU PHWKRGV ,Q RUGHU WR VXFFHVVIXOO\ LPSOHPHQW WKHVH H
OHDUQLQJSURJUDPV LQ WUDGLWLRQDOHGXFDWLRQVHWWLQJVDFOHDUDQG LQVLVWHQW OHDGHUVKLSVW\OHSOD\VDFULWLFDO
UROH,QWKLVVWXG\,ZDQWHGWRH[DPLQHWKHHOHDUQLQJSUDFWLFHVFDUULHGRXWIRUPRUHWKDQWHQ\HDUVDWWKH
6DNDU\D8QLYHUVLW\ H0%$ SURJUDP 7R WKLV HQG DV D UHVHDUFKHU D WHDFKHU DQG D FRRUGLQDWRU LQ WKLV
SURJUDP,KDYHZLWQHVVHGWKHZKROHHYROXWLRQRIWKHH0%$SURJUDPIURPEHJLQQLQJXSWRQRZ,KDYH
GRQHPDQ\ REVHUYDWLRQV FDUULHG RXW YDULRXV LQWHUYLHZVZLWK VWXGHQWV DQG SURIHVVRUV FRQGXFWHGPDQ\
IRFXVJURXSVWXGLHVDQGUXQVHYHUDOVXUYH\VRQPDQ\DVSHFWVRIWKLVGLVWDQWHGXFDWLRQSURJUDPLQRUGHUWR
VRUWRXWSUREOHPVGHYHORSVROXWLRQVIRUSUREOHPVVHHNIRUQHZZD\VWRLPSURYHWKHSURJUDP)LQGLQJV
LQGLFDWHV WKDW D FOHDU DQG VRXQG OHDGHUVKLS LV FULWLFDO LQ HVWDEOLVKLQJ DQG LPSOHPHQWDWLRQ RI HOHDUQLQJ
SURJUDPV VXFFHVVIXOO\ $OVR PDQ\ RI WKH IDFWRUV DIIHFWLQJ VWXGHQW VDWLVIDFWLRQ DQG WKH VXFFHVV LQ H
OHDUQLQJEDVHGSURJUDPVDUHGLVFXVVHGLQWKHVWXG\

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGRUSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI7KH$VVRFLDWLRQRI
6FLHQFH(GXFDWLRQDQG7HFKQRORJ\
.H\ZRUGVHOHDUQLQJVDWLVIDFWLRQGLVWDQWHGXFDWLRQOHDGHUVKLS

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,QWURGXFWLRQ
'HYHORSPHQWV LQ LQIRUPDWLRQ WHFKQRORJLHV KDYH VLJQLIFDQW LQIOXHQFH RQ DOO DVSHFWV RI PRGHUQ OLIH
(GXFDWLRQ LV QR H[FHSWLRQ WR WKLV LQGIOXHQFH ,Q WKLV UHVSHFW WKH FRQFHSW RI HOHDQLQJ LV JDLQLQJ
DFFHSWDQFH DOO RYHU WKH ZRUOG 0DQ\ XQLYHUVLWLHV DURXQG WKH :RUOG WHQG WR LPSOHPHQW HOHDUQLQJ
SURJUDPV IRU XQGHUJUDGXDWH DQG SRVWJUDGXDWH SURJUDPV %XW WKH\ IDFH D QXPEHU RI SUREOHPV LQ
LPSOHPHQWLQJ WKHVH HOHDUQLQJEDVHG SURJUDPV JLYHQ WKH IDFW WKDW WKH WUDGLWLRQDO WHDFKLQJ PHQWDOLW\
SUHGRPLQDQWO\ SUHIHUV IDFHWRIDFH FODVVURRP WHDFKLQJ PHWKRGV ZKLFK KDYH GLIIHUHQW DVVHVVPHQW
SURFHGXUHV DQG NQRZOHGJH WUDQVIHU PHWKRGV ,Q RUGHU WR VXFFHVVIXOO\ LPSOHPHQW WKHVH HOHDUQLQJ
SURJUDPVLQWUDGLWLRQDOHGXFDWLRQVHWWLQJVDFOHDUDQGLQVLVWHQWOHDGHUVKLSVW\OHSOD\VDFULWLFDOUROH
,QDQLQFUHDVLQJO\GLJLWL]HGVRFLHW\ERWKWKHSURILOHRIXQLYHUVLWLHVDVZHOODVWKHUROHRILWVIDFXOW\DUH
H[SHULHQFLQJ SURIRXQG FKDQJHV 8QLYHUVLWLHV DQG RWKHU HGXFDWLRQ LQVWLWXWLRQV DV ERWK SURYLGHUV DQG
FRQVXPHUVRIHGXFDWLRQDOVHUYLFHVKDYHQRRWKHURSWLRQEXWWRDGDSWWRQHZZD\VRIWHDFKLQJDQGOHDUQLQJ
DFURVVWLPHDQGVSDFH,QWRGD\¶VMREPDUNHWZRUNHUVDWDOOOHYHOVDQGFDSDELOLWLHVDUHVHHNLQJDGGLWLRQDO
FRPSHWHQFHDQGFHUWLILFDWLRQWKURXJKPRUHIOH[LEOHDQGFRQYHQLHQWSDUWWLPHVWXG\SURJUDPV,QWKLVYHLQ
PDQ\XQLYHUVLWLHVDURXQG WKH:RUOGDUHVHDUFKLQJQHZZD\V WRHVWDEOLVKDQG LPSOHPHQWQHZHGXFDWLRQ
SURJUDPVQRWRQO\LQWKHLURZQPDUNHWVEXWRQDJOREDOVFDOH

 &KDQJLQJ(GXFDWLRQ(QYLURQPHQW
0DQ\ \HDUV DJR DV .XUW /HZLQ KDG SRLQWHG RXW WKDW ³(YHU\ RUJDQL]DWLRQ VWUXFWXUHV LWVHOI WR
DFFRPSOLVKLWVJRDOVLQDZD\WKDWLVLQWXQHZLWKRUUHVSRQVLYHWRLWVHQYLURQPHQW´LQWRGD\¶VFKDQJLQJ
HGXFDWLRQ HQYLURQPHQW DOO LQVWLWXWLRQV DQG XQLYHUVLWLHV ZLOO EH VXFFHVVIXO DV ORQJ DV WKH\ DGDSW WKH
HQYLURQPHQWDO FKDQJHV /HZLQ  ,W LV FOHDU WKDW GLIIHUHQW SUREOHPV UHTXLUH GLIIHUHQW VROXWLRQV DW
GLIIHUHQWWLPHV
,QWRGD\¶VKLJKO\G\QDPLFDQGWXUEXOHQWWLPHVZHKDYHWRORRNDWWKHKLJKHUHGXFDWLRQZLWKDGLIIHUHQW
SDUDGLJPLQPLQG7UDGLWLRQDOWHDFKLQJSDUDGLJPVLQHGXFDWLRQLVFOHDUO\ ODFNLQJWRPHHWWKHQHHGVDQG
UHTXLUHPHQWVRIWKHQHZHUDZKLFKLVFKDUDFWHUL]HGDVWKHHUDRILQIRUPDWLRQDQGNQRZOHGJH,QVWHDGZH
KDYH WR EH DGHSW LQ WKH QHZ OHDUQLQJ SDUDGLJP RI WHDFKLQJ +HQFH WKLV QHZ HGXFDWLRQ HQYLURQPHQW
UHTXLUHVQHZVHWRIPHWKRGVPDWHULDOVDQGDSSURDFKHVWRWHDFKLQJLQKLJKHUHGXFDWLRQ7KLVLVDGLIILFXOW
DQG WKUHDWHQLQJ VLWXDWLRQ IRU WHDFKHUV PRVW RI ZKRP DUH WKHPVHOYHV SURGXFWV RI FODVVURRPERXQG
HGXFDWLRQDQGZKRVHSURIHVVLRQDO LGHQWLWLHVDUH OLQNHG 5DWKHU WKDQ WUDQVPLWWLQJ LQIRUPDWLRQ LQSHUVRQ
PDQ\IDFXOW\ZLOOKDYHWRPDNHWKHDGMXVWPHQWWRPRQLWRULQJDQGHYDOXDWLQJWKHZRUNRIJHRJUDSKLFDOO\
GLVWDQWOHDUQHUV7KRVHIDFXOW\DFFXVWRPHGWRPRUHFRQYHQWLRQDOWHDFKLQJPRGHVZLOOKDYHWRDFTXLUHQHZ
VNLOOV WR DVVXPH H[SDQGHG UROHV QRW RQO\ WR WHDFK GLVWDQFH OHDUQHUV EXW DOVR WR RUJDQL]H LQVWUXFWLRQDO
UHVRXUFHV VXLWDEOH LQ FRQWHQW DQG IRUPDW IRU LQGHSHQGHQW VWXG\7KLV UHSUHVHQWV DPDMRU VKLIW IURP WKH
(XURSHDQPRGHORIWKHWHDFKHUDVWKHH[FOXVLYHVRXUFHRI LQIRUPDWLRQ WREHLQJRQHRIVHYHUDOUHVRXUFHV
DYDLODEOHWROHDUQHUVZKREHFRPHPRUHDFWLYHSDUWLFLSDQWVLQWKHSURFHVV
,QWKHQHZPLOOHQLXPDQHZUROHIRUWKHDFDGHPLFVKDVEHHQUHFRJQL]HGDQGHQFRXUDJHGHVSHFLDOO\DV
WHFKQRORJ\DVVLVWHG LQVWUXFWLRQ KDV SUROLIHUDWHG DQG FKDQJHG WKHZD\ WHDFKHUV DQG VWXGHQWV LQWHUDFW DV
ZHOODVWKHPDQQHULQZKLFKHGXFDWLRQDOHQWLWLHVPXVWQRZGREXVLQHVVWRPHHWWKHGHPDQGVRIDGLJLWL]HG
VRFLHW\7KHOLWHUDWXUHGHVFULELQJWKHUDSLGHYROXWLRQRIGLVWDQFHHGXFDWLRQGHOLYHU\V\VWHPVRYHUWKHSDVW
WZHQW\ \HDUV KDV IUHTXHQWO\ FDWHJRUL]HG LW LQWR WKUHH VWDJHV IURP FRUUHVSRQGHQFH HGXFDWLRQ WR
WHFKQRORJ\DVVLVWHGHGXFDWLRQDQGPRUHUHFHQWO\QHWZRUNHGHGXFDWLRQ
,QWUDGLWLRQDOWHDFKLQJSUDFWLFHVDQGPHWKRGVFRXUVHVZHUHGHVLJQHGDVDQLQWLPDWHURXQGWDEOHVHPLQDU
LQYROYLQJ D GR]HQ VWXGHQWV RU IDFHWRIDFH LQVWUXFWLRQDO WHDFKLQJ LQ D  PLQXWH FODVVLFDO FODVVURRP
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FRQWH[W 7KH HPHUJHQFH RI LQFUHDVLQJO\ VWXGHQWFHQWHUHG OHDUQLQJ DFWLYLWLHV LQ WKH V IDFLOLWDWHG E\
QHZLQVWUXFWLRQDO WHFKQRORJ\ LQWURGXFHG LQ WKHV LVFRQWULEXWLQJ WRDGUDPDWLFHYROXWLRQ LQ IDFXOW\
UROHV DQG UDLVHV IXQGDPHQWDO TXHVWLRQV ZLWKLQ WKH SURIHVVRULDWH DERXW KRZ LW ZLOO FRQWULEXWH WR WKH
WHDFKLQJOHDUQLQJ SURFHVV LQ WKH V DQG EH\RQG ,QIRUPDWLRQ WHFKQRORJLHV FDQ DVVXPHPDQ\ RI WKH
UROHV WKDW LQVWUXFWLRQDO VWDII KDYH WUDGLWLRQDOO\ SOD\HG WKXV IUHHLQJ WKHP IRU QHZ UROHV LQ DVVLVWLQJ
VWXGHQWV%XWWKHPHPEHUVRIIDFXOW\RIWHQGRQRWXQGHUVWDQGSDUWQHUVKLSUROHVWKH\FDQSOD\ZKHQDOOLHG
ZLWK WHFKQRORJ\ LQ WKH WHDFKLQJOHDUQLQJ SURFHVV ,QGHHG PDQ\ VLPSO\ FRQFOXGH WKDW WHFKQRORJ\ KDV
XVXUSHGWKHLUIXQFWLRQDVHGXFDWRUV
)DFXOW\QHHGDVVLVWDQFH LQRUGHU WRXQGHUVWDQGDQGDGDSW WRQHZUROHV LI WKH\ UHVLVW WKH WHFKQRORJ\
SUREDEO\ZLOOQRWEHXVHGHIIHFWLYHO\DQGOHDUQLQJJRDOVZLOOEHFRPSURPLVHG%XWWKLVGRHVQRWPHDQWKH
WHDFKLQJ IXQFWLRQ LV EHFRPLQJ REVROHWH EXW WKH UROH LV EHLQJ WUDQVIRUPHG GUDPDWLFDOO\ ,Q DGGLWLRQ WR
EHLQJDGHSWDWERWKFRQWHQWDQGSURFHVVIDFXOW\PXVWUHFRJQL]HWKHUROHRILQVWUXFWLRQDOWHFKQRORJ\DVD
OHDUQLQJUHVRXUFH7KHWHDFKHULVLQFUHDVLQJO\DQLQWHUPHGLDU\EHWZHHQVWXGHQWVDQGDYDLODEOHUHVRXUFHV
7HDFKHUVPXVW NQRZ VRPHWKLQJ DERXW WKH SRWHQWLDO RI WHFKQRORJ\ WR IDFLOLWDWH OHDUQLQJ DQG WR HQKDQFH
WKHLURZQHIIHFWLYHQHVV7KH\PXVWFRPHWRUHFRJQL]HKRZWHFKQRORJLFDODSSOLFDWLRQVFDQFUHDWHJUHDWHU
DFFHVVWRHGXFDWLRQE\RYHUFRPLQJWLPHDQGGLVWDQFHSUREOHPVDQGKRZLWSURYLGHVIRUGLYHUVHOHDUQLQJ
QHHGVEHFDXVHLWKDVWKHFDSDFLW\WRGHOLYHUPDWHULDOLQPDQ\GLIIHUHQWIRUPDWV
'HVSLWH VLJQLILFDQW SURJUHVV LQ WKH XVH DQG VXLWDELOLW\ RI WHFKQRORJ\ IRU HGXFDWLRQDO SXUSRVHV
FRPSXWHUVDUHPRUHXVHU IULHQGO\DQGPRUHFRPSDWLEOH WKHUH LVPRUHDYDLODEOH VRIWZDUHDQG LQFUHDVHG
DFFHVVHWF  WHFKQRORJ\ VWLOO UHPDLQVFRPSOH[HVSHFLDOO\ZKHQPHGLDDUHFRPELQHG HJYLVXDO WH[W
DXGLRGDWD6LJQLILFDQWGLIILFXOWLHV UHPDLQSDUWLFXODUO\IRU WKRVHQHZ WR WKHVHPRGHVRI LQVWUXFWLRQ LQ
HIIHFWLYHO\LQWHJUDWLQJWKHODWHVWWHFKQRORJLHVZLWKSHGDJRJ\DQGFXUULFXOD0F1HLO

 'LVWDQFH(GXFDWLRQDQG/HDGHUVKLS
'LVWDQFH HGXFDWLRQ PHDQV WKDW WKH OHDUQHUV DUH SK\VLFDOO\ VHSDUDWHG LQ VSDFH DQG WLPH IURP WKH
WHDFKLQJ LQVWLWXWLRQDQG LWVVWDII ZZZRSHQSUD[LVFRP'LVWDQFHHGXFDWLRQUHYROYHVDURXQGD OHDUQHU
FHQWHUHG V\VWHPZLWK WHDFKLQJ DFWLYLW\ IRFXVHGRQ IDFLOLWDWLQJ OHDUQLQJ7KH WHDFKHU DXJPHQWVSUHSDUHG
VWXG\PDWHULDOV E\ SURYLGLQJ H[SODQDWLRQV UHIHUHQFHV DQG UHLQIRUFHPHQWV IRU WKH VWXGHQW ,QGHSHQGHQW
VWXG\VWUHVVHVOHDUQLQJUDWKHUWKDQWHDFKLQJDQGLVEDVHGRQWKHSULQFLSOHWKDWWKHNH\WROHDUQLQJLVZKDW
VWXGHQWV GR QRW ZKDW WHDFKHUV GR ,W LV D KLJKO\ SHUVRQDOL]HG SURFHVV WKDW FRQYHUWV QHZO\ DFTXLUHG
LQIRUPDWLRQLQWRQHZLQVLJKWVDQGLGHDV7KLVQHZSURFHVVKDVGLVWLQFWIHDWXUHVDQGQHHGVWREHFDUULHGRXW
DQGPDQDJHGFDUHIXOO\LQRUGHUWRVXFFHHG
/HDGHUVKLSDQGPDQDJHPHQWDUHERWK LPSRUWDQW IXQFWLRQVEXW WKH\KDYHGLIIHUHQWSXUSRVHVDQG WKH\
VHHN WRREWDLQGLIIHUHQWRXWFRPHV 7KHVH WZR WHUPVDUH LQGLVSHQVDEOH WRHDFKRWKHU%XVK OLQNV
OHDGHUVKLS WR YDOXHV RU SXUSRVH ZKLOH PDQDJHPHQW UHODWHV WR LPSOHPHQWDWLRQ RU WHFKQLFDO LVVXHV
/HDGHUVKLS DQGPDQDJHPHQW QHHG WR EH JLYHQ HTXDO SURPLQHQFH LI XQLYHUVLW\ SURJUDPV DUH WR RSHUDWH
HIIHFWLYHO\DQGDFKLHYHWKHLUREMHFWLYHV:KLOHWKHWDVNVDQGIXQFWLRQVRIPDQDJHPHQWDQGOHDGHUVKLSDUH
XQLTXHWKHUHLVDOLQNEHWZHHQWKHP5DWKHUWKDQEHLQJPXWXDOO\H[FOXVLYHWKHVHWZRFRPSHWHQFLHVDUH
LQWHUGHSHQGHQW)RUH[DPSOHRQFHDOHDGHUDUWLFXODWHVWKHLQWHQGHGGLUHFWLRQSODQVPXVWEHSXWLQSODFHWR
SURYLGH FRQFUHWHZD\V WRPRYH LQ WKDW GLUHFWLRQ2QFH SHRSOH KDYH EHHQ KLUHG LQWR DQ RUJDQL]DWLRQ D
OHDGHUPXVWDOLJQWKRVHSHRSOHZLWKDYLVLRQ)XUWKHUPRUHWKHOHDGHUPXVWPRWLYDWHDQGLQVSLUHSHRSOHWR
RYHUFRPH WKH FKDOOHQJHV WKDW PDQDJHPHQW SURFHVVHV RI FRQWUROOLQJ DQG PHDVXULQJ KDYH XQFRYHUHG
$GDPFKLN
/HDGHUVKLSLVQRWVRPXFKDERXWWHFKQLTXHDQGPHWKRGVDVLWLVDERXWRSHQLQJWKHKHDUW/HDGHUVKLSLV
DERXWLQVSLUDWLRQ*UHDWOHDGHUVKLSLVDERXWKXPDQH[SHULHQFHVQRWSURFHVVHV/HDGHUVKLSLVQRWDIRUPXOD
542   Remzi ALTUNISIK /  Procedia - Social and Behavioral Sciences  55 ( 2012 )  539 – 546 
RUDSURJUDPLWLVDKXPDQDFWLYLW\WKDWFRPHVIURPWKHKHDUWDQGFRQVLGHUVWKHKHDUWVRIRWKHUV,WLVDQ
DWWLWXGHQRWD URXWLQH6LPLODUO\'UXFNHU LQGLFDWHV WKDW OHDGHUVKLS LVQRWPDJQHWLFSHUVRQDOLW\ LW LVQRW
DERXWPDNLQJIULHQGVDQGLQIOXHQFLQJSHRSOH/HDGHUVKLSLVOLIWLQJDSHUVRQ
VYLVLRQWRKLJKHUVLJKWVWKH
UDLVLQJRIDSHUVRQ
VSHUIRUPDQFH WRD KLJKHU VWDQGDUG WKHEXLOGLQJRIDSHUVRQDOLW\EH\RQG LWV QRUPDO
OLPLWDWLRQV'UXFNHU$FFRUGLQJWRZHOONQRZQPDQDJHPHQWJXUX:DUUHQ%HQQLVPDQDJHPHQWLV
JHWWLQJSHRSOHWRGRZKDWQHHGVWREHGRQH2QWKHRWKHUKDQGOHDGHUVKLSLVJHWWLQJSHRSOHWRZDQWWRGR
ZKDWQHHGVWREHGRQH%HQQLV/HDGHUVDUHOLNHO\WRDVNTXHVWLRQVOLNH:KDWLVUHDOO\JRLQJRQ
KHUH"+RZGRZH EHFRPH UHOHYDQW DJDLQ"+RZGRZH IXOILO RXU JRDOV LQ WKHVH QHZ WLPHV":KDWZLOO
SURPSWSHRSOHWRWKLQNWKDWZKDWZHGRLVPHDQLQJIXO"
,Q UHODWLRQ WR IRUPDO HGXFDWLRQTXDOLW\ FRYHUVGLIIHUHQW FRPSRQHQWVRI IDFHWRIDFH WHDFKLQJ OLNH WKH
LQIUDVWUXFWXUHDQGEDVLFIDFLOLWLHVVRFLDODQGJHRJUDSKLFDOHQYLURQPHQWSURIHVVLRQDODSWLWXGHLQWHDFKLQJ
DGPLQLVWUDWLYH DQG ILQDQFH VWDII VXLWDELOLW\ DQG VLJQLILFDQFH RI WKH FXUULFXOXP WHDFKLQJOHDUQLQJ
PDWHULDOVWHDFKLQJDQGOHDUQLQJSURFHVVHVFRPPXQLW\VXSSRUWWRWKHLQVWLWXWLRQSHUIRUPDQFHHYDOXDWLRQ
RIWKHWHDFKHUVVWXGHQWVDQGWKHHQWLUHV\VWHP'LVWDQFHHGXFDWLRQLVGLIIHUHQWIURPIRUPDOHGXFDWLRQ7KH
SURILOHRIWKHGLVWDQFHOHDUQHUKDVGLIIHUHQWSURILOHWKHLUPDLQREMHFWLYHRIKLJKHUHGXFDWLRQWKURXJKWKH
GLVWDQFHPRGHRIHGXFDWLRQLVDOZD\VGLIIHUHQWIURPWKHDJHJURXSRIRWKHUIRUPDOVWXGHQWV+HQFH
ILYH DUHDV RI TXDOLW\ FRQFHUQV QHHG WR EH G\QDPLFDOO\ DSSOLHG WR WKH IROORZLQJ HOHPHQWV RI GLVWDQFH
HGXFDWLRQ WR JXDUDQWHH WKDW QR HOHPHQW ODFNV WKH SUREDEOH GHJUHH RI TXDOLW\  FXUULFXOXP GHVLJQ
FRQWHQWDQGRUJDQL]DWLRQWHDFKLQJOHDUQLQJDQGDVVHVVPHQWVWXGHQWSURJUHVVLRQDQGDVVHVVPHQW
VWXGHQWVXSSRUWDQGJXLGDQFH
7KH WDVNRI WKHGLVWDQFH LQVWUXFWRURUPHQWRU LVPXFKPRUH WKDQPHUHO\JUDGLQJ VWXGHQWV
 VXEPLWWHG
PDWHULDO,GHDOO\WKHLQVWUXFWLRQDOSURFHVVVKRXOGLQYROYH
x 'LDJQRVLQJWKHVWXGHQW
VUHDGLQHVVWROHDUQ
x 0RQLWRULQJVWXGHQWSURJUHVVWRZDUGREMHFWLYHVVRXJKW
x 5HFRJQL]LQJDQGGLVFRYHULQJDVWXGHQW
VOHDUQLQJGLIILFXOWLHV
x 6WLPXODWLQJDQGFKDOOHQJLQJVWXGHQWVWRIXUWKHUHIIRUWV
x (YDOXDWLQJWKHTXDOLW\RIDVWXGHQW
VOHDUQLQJDQG
x $VVLJQLQJDJUDGHWRHVWLPDWHOHDUQLQJRXWFRPHV0DF.HQ]LH&KULVWHQVHQ	5LJE\S


%HDXGRLQDUJXHVIRUWKHUHVHDUFKDQGH[DPLQDWLRQRIWKHVSHFLILFW\SHRIOHDGHUVKLSQHHGHGLQ
GLVWDQFHHGXFDWLRQOHDGHUVKLS'LVWDQFHHGXFDWLRQKDVEHHQEDVHGERWKRQWUDGLWLRQDOHGXFDWLRQOHDGHUVKLS
DQG EXVLQHVVLQGXVWU\ OHDGHUVKLS +H SRLQWV RXW VRPH VSHFLILF FKDUDFWHULVWLFV WKDW D GLVWDQFH HGXFDWLRQ
OHDGHUQHHGVFUHDWLQJFRQGLWLRQVIRULQQRYDWLYHFKDQJHHQDEOLQJLQGLYLGXDOVDQGRUJDQL]DWLRQVWR
VKDUHDYLVLRQDQGPRYHLQLWVGLUHFWLRQDQGFRQWULEXWLQJWRWKHPDQDJHPHQWDQGRSHUDWLRQDOL]DWLRQRI
LGHDV:KLOHWKHVHWUDLWVDUHLPSOLFLWLQWUDQVIRUPDWLRQDOOHDGHUVKLSWKHPHWKRGRIDSSO\LQJDQGXWLOL]LQJ
WKHP LV XQLTXH IRU WKHGLVWDQFH HGXFDWLRQ OHDGHU/HDGHUVGRQRW DSSHDURYHUQLJKW$Q HIIHFWLYH OHDGHU
ZLOOEHDEOHWRIRVWHUFKDQJHDQGEHDEOHWRPRYHODUJHQXPEHUVRIVWDIILQWKHVDPHSRVLWLYHGLUHFWLRQ
/HDGHUVLQWUDGLWLRQDODFDGHPLDDQGRQOLQHDFDGHPLDVKDUHHTXDOUHVSRQVLELOLW\
,Q WUDQVIRUPDWLRQDO OHDGHUVKLS RQO\ IRFXVLQJ RQ LQIRUPDWLRQ ZLOO QRW EH HQRXJK WR LPSOHPHQW
WUDQVIRUPDWLRQ LQ DQ LQVWLWXWLRQ /HDGLQJ LQ D FXOWXUH RI FKDQJH GRHV QRW PHDQ SODFLQJ FKDQJHG
LQGLYLGXDOVLQWRXQFKDQJHGHQYLURQPHQWV5DWKHUFKDQJHOHDGHUVZRUNRQFKDQJLQJWKHFRQWH[WKHOSLQJ
FUHDWH QHZ VHWWLQJV FRQGXFLYH WR OHDUQLQJ DQG VKDULQJ WKDW OHDUQLQJ0RVW RUJDQL]DWLRQV KDYH LQYHVWHG
KHDYLO\ LQ WHFKQRORJ\ DQG SRVVLEO\ WUDLQLQJ EXW KDUGO\ DW DOO LQ NQRZOHGJH VKDULQJ DQG FUHDWLRQ$QG
ZKHQ WKH\ GR DWWHPSW WR VKDUH DQG XVH QHZ NQRZOHGJH WKH\ ILQG LW HQRUPRXVO\ GLIILFXOW 7DNH WKH
VHHPLQJO\ REYLRXV QRWLRQ RI VKDULQJ EHVW SUDFWLFHV ZLWKLQ DQ RUJDQL]DWLRQ ,GHQWLI\LQJ WKH SUDFWLFHV
XVXDOO\JRHVUHDVRQDEO\ZHOOEXWZKHQLWFRPHVWRWUDQVIHUULQJDQGXVLQJWKHNQRZOHGJHWKHRUJDQL]DWLRQ
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RIWHQ IORXQGHUV %URZQDQG'XJXLG %HVLGHV*ROHPDQ%R\DW]LV DQG0F.HH  FODLP WKDW
HPRWLRQDOO\ LQWHOOLJHQW OHDGHUVDQGHPRWLRQDOO\ LQWHOOLJHQW RUJDQL]DWLRQVDUHHVVHQWLDO LQFRPSOH[ WLPHV
7KH\LGHQWLI\FRPSHWHQFLHVDURXQGIRXUGRPDLQVVHOIDZDUHQHVVVHOIPDQDJHPHQWVRFLDODZDUHQHVV
DQGUHODWLRQVKLSPDQDJHPHQW6XFKOHDGHUVDUHDZDUHRIWKHLURZQHPRWLRQDOPDNHXSDUHVHQVLWLYHDQG
LQVSLULQJ WR RWKHUV DQG DUH DEOH WR GHDOZLWK GD\WRGD\ SUREOHPV DV WKH\ZRUN RQPRUH IXQGDPHQWDO
FKDQJHVLQWKHFXOWXUHRIWKHRUJDQL]DWLRQ%ODVHDQG%ODVH¶VLQGLFDWHGWKDWWKHUHDUHWKUHHDVSHFWV
RI HIIHFWLYH LQVWUXFWLRQDO OHDGHUVKLS EHKDYLRXU 7KHVH DVSHFWV DUH  WDONLQJ ZLWK WHDFKHUV
FRQIHUHQFLQJSURPRWLQJWHDFKHUV¶SURIHVVLRQDOJURZWKDQGIRVWHULQJWHDFKHUUHIOHFWLRQ
7KH RULJLQ RI WKH WHUP µLQVWUXFWLRQDO OHDGHUVKLS¶ LV 1RUWK $PHULFD DQG LW KDV EHHQ VXSHUVHGHG LQ
(QJODQGDQGHOVHZKHUHE\WKHQRWLRQRIµOHDUQLQJFHQWUHGOHDGHUVKLS¶5KRGHVDQG%UXQGUHWWDUJXH
WKDW WKH ODWWHU FRQFHSW LV EURDGHU DQG KDV JUHDWHU SRWHQWLDO WR LPSDFW RQ VFKRRO DQG VWXGHQW RXWFRPHV
6RXWKZRUWKVD\VWKDWOHDGHUVLQIOXHQFHOHDUQLQJWKURXJKWKUHHPDLQVWUDWHJLHVQDPHO\PRGHOOLQJ
PRQLWRULQJDQGGLDORJXH
,Q RUGHU WR HQVXUH H[FHOOHQFH LQ GLVWDQFH HGXFDWLRQ ZH KDYH WR HVWDEOLVK DQ HGXFDWLRQ HQYLURQPHQW
IRVWHULQJ LQIRUPDWLRQ DQG H[SHULHQFH VKDULQJ DPRQJ WKH ZKROH GLVWDQFH HGXFDWLRQ V\VWHP SDUWQHUV
'LJLWDO WHFKQRORJLHV LQ DVVRFLDWLRQ ZLWK QHZ WHDFKLQJ PHWKRGV FDQ KHOS GHYHORS QHZ DSSURDFKHV WR
GLVWDQFHHGXFDWLRQSRVVLEOHDQGVXSSRUWH[FHOOHQFHLQWHDFKLQJ7RWKLVHQGZHKDYHVHYHUDOFKDOOHQJHVWR
RYHUFRPH)LUVWZHKDYHWRFUHDWHULFKOHDUQLQJHQYLURQPHQWVZKLFKSURJUHVVLYHO\HQKDQFHUHVRXUFLQJIRU
SURGXFWLRQRIKLJKTXDOLW\GLVWDQFH OHDUQLQJPDWHULDO DQG WKHGHYHORSPHQWRI H[FHOOHQFH LQ WHDFKLQJ LQ
GLJLWDO VSDFHV6HFRQGZHKDYH WRPDNHZLVHFKRLFHGHFLVLRQV LQ UHODWLRQ WR WHFKQRORJ\  :HKDYH WR
VHOHFWDQHIIHFWLYHVXLWHRIFRUHGLJLWDOOHDUQLQJWRROVDQGVXSSRUWLQQRYDWLRQDQGUHVHDUFKDFWLYLWLHV7KLUG
ZH KDYH WRSURYLGH D FRRUGLQDWHG DQG V\VWHPDWLF VXSSRUW IRU WKHZLGHO\GLVWULEXWHGGLVWDQFH HGXFDWLRQ
SDUWLFLSDQWV VXFK DV VWDII DQG VWXGHQWV DQG VXVWDLQ LW DFURVV WKH LQVWLWXWLRQ/DVWO\ZH KDYH WRGHYHORS
SURFHVVHV DQG LPSOHPHQW WKHP WR HQVXUH DSSURSULDWH DQG FRQVLVWHQW VWDQGDUGV RI FRXUVH TXDOLW\ DQG
VWXGHQWH[SHULHQFHDFURVVDOOGLVWDQFHHGXFDWLRQRIIHULQJV
 7KHFDVHRI6DNDU\D8QLYHUVLW\H0%$SURJUDP
$V-RKQ'HZH\VDLG³LIZHWHDFKWRGD\DVZHWDXJKW\HVWHUGD\ZHURERXUFKLOGUHQRIWRPRUURZ´ZH
QHHGWRWKLQNDERXWRXUWHDFKLQJPHWKRGVDQGDVVHVVPHQWWRROVIRUVWXGHQWVXFFHVVDWRXUXQLYHUVLWLHV,Q
WRGD\¶VFRPSOH[HGXFDWLRQHQYLURQPHQWWKHJRDORIXQLYHUVLW\HGXFDWLRQLVQRPRUHLQIRUPDWLRQWUDQVIHU
EXWWKHDELOLW\WRFUHDWHXVHDQGPDQDJHNQRZOHGJH
)RURYHUILIWHHQ\HDUVRIH[SHULHQFHLQWHDFKLQJPDQDJLQJDQGFRRUGLQDWLRQDWWKH6DNDU\D8QLYHUVLW\
,KDYHZLWQHVVHGWKHHYROXWLRQRIH0%$SURJUDPDQGH[SHULHQFHGPDQ\FKDOOHQJHVDQGKHOSHGVRUWRXW
SUREOHPVDQGEULQJ VROXWLRQV WR WKHSUREOHPV LQ WKHGHVLJQDQG LPSOHPHQWDWLRQVWDJHVRI WKHSURJUDP
+HUH, WU\ WRVKDUHVRPHRI WKHVHH[SHULHQFHV LQRUGHU WRKHOSRWKHUV LQ WKH LPSOHPHQWDWLRQRIGLVWDQFH
HGXFDWLRQSURJUDPV
0\H[SHULHQFHKDVVKRZQWKDWWKHPRVWLPSRUWDQWWKLQJLQVXFKDQHQGHDYRXUOLNHGLVWDQFHHGXFDWLRQLV
WKH FKDQJHPDQDJHPHQW'LVWDQFH HGXFDWLRQ LV QRW VRPHWKLQJ WKDW LV DQ H[WHQVLRQ RI H[LVWLQJ WHDFKLQJ
HGXFDWLRQV\VWHP$OWKRXJKZHZHUHWU\LQJWRLPSOHPHQWWKHGLVWDQFHOHDUQLQJV\VWHPZKLFKKDVLWVRZQ
SDUDGLJPV DQG PHWKRGV ZLWK DQ LQVWUXFWLRQDO HGXFDWLRQ PLQGVHW LQWR WKH WUDGLWLRQDO IDFHWRIDFH
FODVVURRPHGXFDWLRQHQYLURQPHQWZHGLGQRWWKRXJKWZHQHHGHGDFKDQJHPDQDJHPHQWSODQ7KURXJKRXW
WKH \HDUV ZH KDYH GHYHORSHG VRPH JXLGHOLQHV LQ RUGHU WR HOLPLQDWH WKH KXUGOHV ZH IDFH ZKHQ
LPSOHPHQWLQJQHZSURJUDPVDQG LPSURYLQJH[LVWLQJGLVWDQFHHGXFDWLRQSURJUDPVDW WKHXQLYHUVLW\$OO
WKHVHJXLGHOLQHVZHUH WULHGDQGWHVWHGSURFHGXUHVDQGSULQFLSOHVGHVLJQHGDQGGHYHORSHGGXULQJRXU
\HDUVRIH[SHULHQFHLQRXUH0%$GLVWDQFHHGXFDWLRQSURJUDP
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,QWKHLPSOHPHQWDWLRQRIRXUGLVWDQFHHGXFDWLRQSURJUDPZHKDGHQFRXQWHUHGYDULRXVSUREOHPVZKLFK
FDQEHFODVVLILHGXQGHUWKUHHKHDGLQJVWHDFKLQJPHWKRGVDQGDVVHVVPHQWSUREOHPVPDQDJHULDOSUREOHPV
DQGUHJXODWRU\SUREOHPV7KHPRVWGLIILFXOWWRRYHUFRPHDQGWKHPRVWIUHTXHQWO\HQFRXQWHUHGSUREOHPLV
UHODWHGWRWHDFKLQJPHWKRGVDQGDVVHVVPHQWRIVWXGHQWSHUIRUPDQFH$OWKRXJKGLVWDQFHHGXFDWLRQUHTXLUHV
GLIIHUHQW WHDFKLQJPHWKRGV GLIIHUHQW PDWHULDOV DQG GLIIHUHQW DVVHVVPHQW PHWKRGV RXU OHFWXUHUV KDYH D
WHQGHQF\ WR XVH WUDGLWLRQDO FODVVURRP PHWKRGV LQ WKH QHZ SURJUDPV %XW WKH UHVXOW ZDV IDLOXUH DQG
GLVVDWLVIDFWLRQIURPWKHSRLQWRIVWXGHQWVDWLVIDFWLRQSRLQW$WWKLVSRLQWWKHUROHRIOHDGHUVKLSZDVXWPRVW
LPSRUWDQFHLQWDNLQJUHVSRQVLELOLW\DQGWKHLQLWLDWLRQLQRUGHUWROHDGWKHFKDQJHLQWKHPLQGVRIOHFWXUHUV
DQGLQWKHPHWKRGVRIWHDFKLQJDGRSWHGLQWUDGLWLRQDOFODVVURRPVHWWLQJV
$VWKHSURJUDPFRRUGLQDWRUDQGOHDGHUWKHPRVWGLIILFXOWSDUWZDVWRSHUVXDGHOHFWXUHUVWREHFRPHDQ
LQWHUPHGLDU\LQWKHWUDQVIHURILQIRUPDWLRQUDWKHUWKDQWKHVRXUFHRIWKHLQIRUPDWLRQ,QDGGLWLRQWRWKLV
OHFWXUHUWHQGWRXVHWUDGLWLRQDODVVHVVPHQWPHWKRGVXVHJHQHUDOWH[WERRNPDWHULDOVDQGWHDFKLQJPHWKRGV
OHFWXULQJKDYH OHG WRYDULRXVXQGHVLUDEOHRXWFRPHV OHDGLQJ WRXQKDSSLQHVV IRUERWK OHFWXUHUVDVZHOODV
VWXGHQWV )XUWKHUPRUH PDQ\ RI WKH OHFWXUHUV ZHUH QRW DGHSW DW XVLQJ LQIRUPDWLRQ WHFKQRORJ\ DQG
HGXFDWLRQ WHFKQRORJLHV 7KLV KDV OHG XV WR WUDLQ OHFWXUHUV E\ GHYHORSLQJ DSSOLFDWLRQV DQG H[HPSODU\
FRQWHQWVDQGOHFWXUHPDWHULDOVVXLWDEOHIRUGLVWDQFHHGXFDWLRQ2QWKLVPDWWHUDVXSSRUWIURPDQH[SHUWV
IURPWKHHGXFDWLRQIDFXOW\ZRXOGVKRUWHQWKHWLPHUHTXLUHGWRWUDLQWKHOHFWXUHUVDQGRWKHUVXSSRUWVWDII
7KH VHFRQG W\SH SUREOHPV ZHUH UHODWHG WR PDQDJHULDO LVVXHV (VSHFLDOO\ WKH ODFN RI OHDGHUVKLS LQ
PRWLYDWLRQWHFKQRORJ\VHOHFWLRQVHWWLQJXSRSHUDWLRQDOJXLGHOLQHVDQGWKHRUJDQL]DWLRQRIWKHSURJUDPV
7KHWKLUGW\SHSUREOHPZDVUHODWHGWRODFNRIUXOHVDQGUHJXODWLRQVDWQDWLRQDOOHYHOHVWDEOLVKHGE\WKH
+LJKHU (GXFDWLRQ &RXQFLO RI 7XUNH\ 6LQFH WKH GLVWDQFH HGXFDWLRQ LV GLIIHUHQW IURP WUDGLWLRQDO
LQVWUXFWLRQDOHGXFDWLRQV\VWHPDOOUHJXODWLRQVDQGUXOHVKRXOGEHUHYLVHGDQGGHYHORSHGLQRUGHUWRPHHW
WKHQHHGVRIGLVWDQFHHGXFDWLRQV\VWHPV
,Q GLVWDQFH HGXFDWLRQ OHFWXUHUV VKRXOG SOD\ WKH UROH RI FRRUGLQDWRU DQG RUJDQLVHU LQ WKH OHDUQLQJ
SURFHVV+HQFHWKHGLUHFWRUVRUPDQDJHUVZKDWHYHULVFDOOHGLQGLVWDQFHHGXFDWLRQPXVWVHHWKHPVHOYHV
DV HGXFDWLRQDO OHDGHUV ZKR WKURXJK OHVV GLUHFWLQJ DQG PRUH PRWLYDWLQJ IDFLOLWDWH WKH DUWLFXODWLRQ
GHYHORSPHQWLPSOHPHQWDWLRQDQGVWHZDUGVKLSRIDYLVLRQDU\RIOHDUQLQJWKDWLVVKDUHGDQGVXSSRUWHGE\D
ZLGHUDFDGHPLFFRPPXQLW\
,Q GLVWDQFH HGXFDWLRQ SURJUDP OHDGHUV RU PDQDJHUV QHHG WR SD\ DWWHQWLRQ WR YDULRXV DUHDV RI WKH
SURJUDP7KHVHDUHDVFDQEHEULHIO\VXPPDULVHGDVIROORZV
x 1HHGV DVVHVPHQW GLVWDQFH HGXFDWLRQ OHDGHUV PXVW DVVHVV WKH QHHGV RI VWXGHQWV OHFWXUHUV DQG
VXSSRUWVWDII
x 6HOHFWLRQRIULJKWWHFKQRORJLHVGLVWDQFHHGXFDWLRQLVWHFKQRORJ\ERXQGV\VWHP,QWKHPDUNHWWKHUH
DUHDQXPEHURIYHQGRUVVXSSO\LQJYDULRXVVRIWZDUHDQGKDUGZDUHWHFKQRORJLHVVHOHFWLRQRIULJKW
WHFKQRORJ\ LV RI FULWLFDO LPSRUWDQFH IRU WKH VXFFHVV RI WKH SURJUDP 6RPHWLPHV SXUFKDVH RI
GLIIHUHQWWHFKQRORJLHVPD\OHDGWRODFNRIFRPPXQLFDWLRQEHWZHHQWKHH[LVWLQJV\VWHPVDQGQHZ
WHFKQRORJ\KHQFHFDXVLQJSUREOHPVLQWKHFRQGXFWRIWKHOLYHOHFWXUHVDQGRWKHUWHDFKLQJPHWKRGV
x 'HYHORSPHQWRI EHVW SUDFWLFH H[HPSOHV WKHVH W\SHRI SUDFWLFHVKHOS OHFWXUHUV DQGRWKHU VXSSRUW
VWDIIJLYHGLUHFWLRQDQGYLVLRQLQWKHGHVLJQDQGLPSOHPHQWDWLRQRISURJUDPVOHFWXUHFRQWHQWVYH
SUHVHQWDWLRQV
x 5HVRXUFHPRELOL]DWLRQSURJUDPFRRUGLQDWRUVDQGOHDGHUVQHHGWRWDNHLQLWLDWLYHLQWKHPRELOL]DWLRQ
RIUHVRXUFHVKDOSLQJLPSURYHWKHHIIHFWLYHQHVVRIGLVWDQFHHGXFDWLRQSURJUDPV
x (VWDEOLVKPHQWRIJRRGRQOLQH LQIUDVWUXFWXUH WKHSHUIRUPDQFHRIDGLVWDQFHHGXFDWLRQSURJUDP LV
YHU\PXFKKLJKO\GHSHQGHQWRQWKHDYDLODELOLW\RIDIDVWDQGHIIHFWLYHRQOLQHLQIUDVWUXFWXUH
x $JRRGVWUDWHJLFSODQQLJVLQFHWKHHGXFDWLRQWHFKQRORJ\LVUDSLGO\FKDQJLQJDQGWKHFRPSHWLWLRQ
DPRQJLQVWLWXWLRQVLVLQWHQVLI\LQJDOOLQVWLWXWLRQVVKRXOGKDYHVWUDWHJLFSODQVIRUWKHIXWXUHRIWKH
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GLVWDQFH HGXFDWLRQ SURJUDPV ,Q WKDW UHVSHFW HVSHFLDOO\ WKH DWWUDFWLYHQHV FXUUHQF\ HDVH RI XVH
XVHIXOQHVVHIIHFWLYHQHVVDQGWKHLQWHUDFWLYLW\RIWKHVHSURJUDPVVKRXOGEHXSGDWHGIUHTXHQWO\
x &RQWLQXRXVPDUNHWDQDO\VLVDVPHQWLRQHGDERYHXQLYHUVLWLHVDQGRWKHULQVWLWXWLRQVFRPSHWHZLWK
HDFKRWKHULQHQUROOLQJVWXGHQWVWRWKHLUSURJUDPV+HQFHSURJUDPOHDGHUVQHHGWRDVVHVVWKHQHHGV
RIWKHPDUNHWDQGWKHGHYHORSPHQWVLQGLVWDQFHHGXFDWLRQDUHD
x 3ROLF\IRUPXODWLRQWKHVXFFHVVDQGVHULRVQHVVRIDGLVWDQFHHGXFDWLRQSURJUDPLVGHWHUPLQHGE\
WKHVHULRXVQHVRIWKHSURJUDPRZQHUVLQIROORZLQJWKHUXOHVDQGUHTXODWLRQVGHYHORSHGIRUGLVWDQFH
HGXFDWLRQ
x 3URJUDPHYDOXDWLRQDQGDVVVHHPHQW OHDGHUVQHHG WRUHDVVHVVDQGUHHYDOXDWH WKHLUSURJUDPVZLWK
UHVSHFWWRVWXGHQWVDWLVIDFWLRQSURJUDPHIIHFWLYHQHVVDQGPDWHULDODSURSULDWHQHVV
x &ROODERUDWLRQZLWK SDUWQHUV VLQFH WKH HGXFDWLRQ WHFKQRORJ\ LV H[SHQVLYH DQG WKHUH LV D ODFN RI
H[SHUWLVH LQ VRPH DUHDV GLIIHUHQW LQVWLWXWLRQV PD\ FROODERUDWH LQ FRQGXFWLQJ DQG LPSOHPHQWLQJ
GLVWDQFHHGXFDWLRQSURJUDPVLQRUGHUWRFDSWXUHHFRQRPLHVRIVFDOHDQGUHVRXUFHXWLOL]DWLRQ
x &RQWLQRXVWUDLQLQJDQGVXSSRUWSURJUDPVIRUSURJUDPLPSURYHPHQW

+HQFH LQ WRGD\¶V FRPSOH[ HGXFDWLRQ HQYLURQPHQW WKH VXFFHVV RI GLVWDQFH HGXFDWLRQ SURJUDPV ZLOO
GHSHQGRQ
x OHDUQLQJKRZWRFRSHZLWKWKHFKDQJHWDNLQJSODFHLQHGXFDWLRQHQYLURQPHQW
x KDYHDWUDQVIRUPDWLRQDOOHDGHUVKLSPHQWDLOLW\
x WKHDGRSWLRQRIQHZWHDFKLQJSDUDGLJP±QHWZRUNHGOHDUQLQJ
x WKH DGRSWLRQ RI DQ LQWHUGLVFLSOLQDU\ SHUVSHFWLYH LQ WKJH VHOHFWLRQ DQG XVH RI WHDFKLQJ DQG
DVVHVPHQWPHWKRGVDQGWRROV
x GULYLQJ WKH FKDQJH LQ GLVWDQFH HGXFDWLRQ SUDFWLFHVPHWKRWV DQG WHFKQLTXHV QRW GULYHQ E\ WKH
FKDQJH

 &RQFOXVLRQV

$VDUHVXOWWKHFKDOOHQJHVRIFKDQJHDVVRFLDWHGZLWKWKHLVVXHVRIWHFKQRORJ\DQGGLVWDQFHHGXFDWLRQ
FDQEHKDQGOHG WKURXJK WKHSODQQLQJDQG LPSOHPHQWDWLRQRID FRPSUHKHQVLYHSURIHVVLRQDOGHYHORSPHQW
SURJUDPWKDWLVJURXQGHGLQZHOOHVWDEOLVKHGEDVLFSULQFLSOHVRIHIIHFWLYHOHDGHUVKLS$OOSDUWLFLSDQWVPD\
QHYHU EH FRPIRUWDEOH ZLWK WHFKQRORJ\ FRPSXWHUV RU GLVWDQFH HGXFDWLRQ:LWK WKH JXLGDQFH RI VRXQG
SULQFLSOHV RI OHDGHUVKLS DOO IDFXOW\ VKRXOG IHHO RZQHUVKLS RI WKH YLVLRQ PLVVLRQ DQG YDOXHV RI WKH
RUJDQL]DWLRQ
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